The efficiency of production, centrifugation, microinjection and transfer of one- and two-cell bovine ova in a gene transfer program.
Forty crossbred beef heifers were superovulated with 2000 IU pregnant mare serum gonadotropin (PMSG) and mated twice by natural service during estrus. Ovulations were counted and ova were recovered during mid-ventral laparotomy between 44 and 54 h after the onset of estrus. The overall donor ovulation rate (M+/-SEM) was 15.2+/-1.3. There was a positive association between ovulation rate and the number of ova recovered (P<0.001), and between ovulation rate and the incidence of ova advanced beyond the two-cell stage of development (P<0.05). When grouped on the basis of superovulation response, the numbers (M+/-SEM) of recovered one-cell, two-cell and more advanced ova were 3.7+/-0.7, 1.0+/-0.3 and 0.5+/-0.3, respectively, for donors with up to 15 ovulations. The corresponding numbers for donors with more than 15 ovulations were 7.2+/-1.8, 6.0+/-1.3 and 2.8+/-1.2, respectively. Following centrifugation, pronuclei were visible in 68% of one-cell ova, and nuclei were visible in 80% of two-cell ova. Approximately 20% of ova were destroyed during DNA microinjection. A total of 66 centrifuged and DNA-injected ova were transferred to the oviducts of 26 crossbred beef heifers, each receiving two, three or four ova. Echography at Day 55 confirmed that 14 (54%) heifers were pregnant with 26 (39%) fetuses. Eleven heifers were held to calve and produced 21 calves.